CALCULUS

First Principles

1. Use the first principles formula lim

—0

tion: f(x) = —x? + 223

2. Use the first principles
function: f(z)=-2+=

3. Use the first principles
function: f(z)=1- 2=z

4. Use the first principles
function: f(z) = —1 + 2z*

5. Use the first principles

function: f(z) = —z + 3z*

6. Use the first principles

function: f(z) = —x + 32°

7. Use the first principles

function: f(z) = 3z — z*

8. Use the first principles
function: f(r) = —2z + 2x*

9. Use the first principles

function: f(z) = 2> + 22*

10. Use the first principles formula }lLiHB

function: f(r) = 2z + 322

formula

formula

formula

formula

formula

formula

formula

formula

fz+h) - f(z)
h

flx+h) - fz)
h

to find the

to find the

to find the

to find the

to find the

to find the

to find the

to find the

to find the

derivative function for

derivative function for

derivative function for

derivative function for

derivative function for

derivative function for

derivative function for

derivative function for

derivative function for

to find the derivative function for the folowing func-

the folowing

the folowing

the folowing

the folowing

the folowing

the folowing

the folowing

the folowing

the folowing
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CALCULUS

First Principles

Solutions:

First, we need to know the following algebraic identities:

a®> —b* = (a—b)(a+b)

a® — b3 = (a — b)(a® + ab + b?)
a® 4+ b* = (a +b)(a® — ab+ b?)
a* —b* = (a —b)(a + b)(a® + b?)

Second, we need to understand the computation of the following fundamental limits:

1-1 0
Lo = lim == = Jim 7 = Jim 0=0
Ly=lim EFEW =T P i1
h—0 h h—0 h h—0
2 _ .2 _
Ly — lim (x+h)*—=z — lim [(x 4+ h) —z][(x + h) + 2] — lim h(2z + h)
h—0 h h—0 h h—0 h
3 _ .3 o 2 2
P R ) Lt AR (R B () e CR Y s
h—0 h h—0 h

h[(z + h)? h §
ML EERIETT i (04 )2 4 (04 ) 402 = 302

= lim 2z +h =2z
h—0

h—0 h
4 _ _ 2 2
b @R =2t (o4 ) = all(o b+l B 47
h—0 h—0 h
h h h)? 2
= lim @+ 1) +a]ll@+ )" +27] = lim [(z + h) + 2][(z + h)? + 2%] = (22)(22?) = 423
h—0 h h—0
L fl(zx) = }ILiH%J fla+ hf)L — /@) » Use substitution:
_ 2 2 31 _[_ 2 2 3
= Ain%) e+ h) + 2 +hh) |~ [z2” + 227 » Group the like terms and factor:
2_ .2 3_ .3
=— }llimo M +2 Ain%) W » Identify the fundamental limits:

=—Lo+2L3 » Substitute the values of the fundamental limits:
—(2x) + 2(32?) » Simplify:

= —2x + 627
h) —
2. fl(z) = }lbin%) M » Use substitution:
—2 h)] — [-2
= }ILH% 22+ @+ h)] (-2 +2] » Group the like terms and factor:
1-1 h) —
= —-2lim —— + lim M » Identify the fundamental limits:
h—0 h h—0 h
=—-2Lg+ L, » Substitute the values of the fundamental limits:
=-2(0)+ (1) » Simplify:
=1
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CALCULUS First Principles
fl@+h)— f(z)

/ T . .
3. fl(z) = ;lzli% h » Use substitution:
1-2 h)]—[1-2
= }lirr%) [ (z+ }3] [ 7l » Group the like terms and factor:
11—
1 h) —
= lim —— — 2 lim M » Identify the fundamental limits:
h—0 h h—0 h
=Log—2[, » Substitute the values of the fundamental limits:
= (0) — 2(1) » Simplify:
=2

f(x+h) - f(z)

4. f'(z) = }lbh% A » Use substitution:
-142 h)4] — [—1 + 224
= }lbin%) [F1+2(=+ )h] [=1+227] » Group the like terms and factor:
h 4 _ .4
= — ;ILImO — +2 }lbi L (z+ })l v » Identify the fundamental limits:

=—Lo+2L4 » Substitute the values of the fundamental limits:
= —(0) + 2(42®) » Simplify:

=823
h) —
5 f'(x) = }hn%) fla+ f)L /(@) » Use substitution:
11—

_ 4 1 4

= }Lirr%) [ +h)+3@ _;lh) ]~ [zz+327] » Group the like terms and factor:
_ 4_ 4

=— }limo W +3 }lbimo W » Identify the fundamental limits:

=—L1+3L4 » Substitute the values of the fundamental limits:
= —(1) + 3(42®) » Simplify:

= —1+122°
h) —
6. f'(z) = }IIH% (z+ f)L /(@) » Use substitution:
_ h h 21 [ 2
= }lLin% [+h)+3@ +h V1= [zz+327] » Group the like terms and factor:
_ 2 _ 2
=— }llin%) (z+h) -z +3 }llin%) W » Identify the fundamental limits:

=—L1+ 3Ly » Substitute the values of the fundamental limits:
=—(1) + 3(2z) » Simplify:

= —1+6x
h) —
7. f'(z) = }llinb M » Use substitution:
h) — h)4] — —
= hin%) Ba+h) (= +h J1- Bz -] » Group the like terms and factor:
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CALCULUS First Principles

_ 4_ 4
=3 lim (z+h) -z — lim (@+n) —= » Identify the fundamental limits:
h—0 h h—0
=301 — L4 » Substitute the values of the fundamental limits:
=3(1) — (42®) » Simplify:
=342
h) —
8. fl(x) = %ir% M » Use substitution:
-2 2 h)4] — [—2z + 22*
= }]in%) [“2(x+h) +2(z +h )1 - [22 4 227] » Group the like terms and factor:
_ 4_ .4
=-2 }lbin%) M +2 %in}) W » Identify the fundamental limits:

= 2L, +2L4 » Substitute the values of the fundamental limits:
= —2(1) + 2(42%) » Simplify:

= —2+4 823
h) —
9. f'(z) = }lbin%) w » Use substitution:
3 2 h 41 _ 1,3 2 /4
= }lLiHB [+ 1) + 2z +h )= 27 + 227] » Group the like terms and factor:
3_ .3 4_ 4
= }lirrb w +2 }lbir% w » Identify the fundamental limits:
11— —

= L3+ 2L, » Substitute the values of the fundamental limits:
= (322) + 2(42?) » Simplify:
= 322 + 847

fle+h) - f(x)

10. f'(z) = lim » Use substitution:

h—0 h
h)? -2 2
= }llin%) 2z +h) +3( +h )] = 2o + 327 » Group the like terms and factor:
h) — h 2 _ .2
=2 }llir% w +3 }lLiHB % » Identify the fundamental limits:

=211+ 3Ls » Substitute the values of the fundamental limits:
=2(1) 4+ 3(2x) » Simplify:
=246z
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